INTRODUCTION
It is estimated that only less than 1% of bacteria in the world are culturable (Bürgmann et al. 2001) . This limitation has let to problem that researchers lack a universal and perfect insight into microbial communities, their ecological importance and their potential role in biotechnology by standard microbial culture-based methods (Liles et al. 2008) . Molecular based methods provide a useful and reliable approach to the unculturable microbial world studies (Lakay et al. 2006) . One of the fundamental steps toward the study of uncultured microbial communities is the isolation of nucleic acids from the environmental samples in order to discover novel functional genes or to study the diversity and ecological aspects of selected environment (Young et al. 1993) . Diverse methods have been developed and investigated to increase the yield of DNA extraction and purification (Robe et al. 2003) . Type of the soil and biogeography of sampling environment greatly affect the diversity of microbial community and none of the extraction methods can be universally applied for all forms of soils (Stach et al. 2001 ) and hot-SDS approaches (Trevors et al. 1992) as chemical methods for cell lysis, are examples of DNA extraction tools. These approaches usually make the DNA sheared and fragmented so that it can make problems in proceeding (down-stream) steps such as construction of metagenomic library or performing PCR (Frostegard et al.
1999).
Humic acid compounds are difficult to remove and are usually co-extracted with nucleic acids. As a result, DNA purification and humic acid removal are the most important steps in DNA isolation from soil (Young et al. 1993).Various methods are developed for purification of DNA and humic acid removal (Lakay et al. 2006) . Some of these methods are employed simultaneous with DNA extraction. Cetyltrimethylammonium Bromide (CTAB) (Zhou et al. 1996) (Miller et al. 1999 ) are used for DNA purification after the extraction. The objective of this study is to introduce the efficient high quality DNA isolation method from the soil, with less amount of DNA shearing and humic acid. Also, efficiency of extracted and purified DNA was examined by transformation efficiency of restrict digested extracted DNA as well as performance of 16S rRNA and 18S rRNA PCR.
MATERIAL AND METHODS

Soil sampling
Three soil samples 1 (clay), 2 (sandy) and 3 (loamy) were collected from Zarrinabad 
Environmental DNA extraction
For all three samples, one gram of the soil was sieved with a 1 mm mesh and roots of the plants were removed as many as possible. Then, the soil pounded with mortar and pestle. Three conventional DNA extraction methods were used as control methods, including: Method A) liquid nitrogen incursion was performed. 5 ml of DNA extraction buffer (100 mM Tris-HCl pH 8.0, 100 mM sodium EDTA pH 8.0, 100 mM sodium phosphate pH 8.0, 1.5 M NaCl, 1% CTAB) was added to the soil and lysis of microbial cells was followed by an enzymatic step in which 100 µl of lysozyme solution (25 %) was added to the mixture and incubated for 1 hour in 37 º C (Zhou et al. 1996) . Method B). After the addition of 5 ml of 0.12 M sodium phosphate buffer, one gram of glass beads (0.1 mm) was added to the soil and bead beating was done for 4 minutes in 5000 rpm. Lysozyme was used as described above in method A (Ogram et al. 1987 ). Method C) 5 ml of extraction buffer (100 ml of 100 mM Tris-HCl pH 8.0, 100mM sodium EDTA pH 8.0, 1.5 M NaCl) added to the soil and the mixture sonicated for 20 minutes in the frequency of 37 Hz. Followed by 3 cycles of freeze-thaw in -70 and 65 º C temperature (Yeats et al. 1998). The introduced Large proportion of microbial population in the world is unculturable. Extraction of total DNA from soil is usually a crucial step considering to the difficulties of study the uncultivable microorganisms. Humic acid is considered as the main inhibitory agent in the environmental DNA studies. Here, we introduced a rapid and efficient method for DNA extraction and purification from soil. Yield of DNA extraction by the presented method was 130 ng/µl. Three conventional methods of DNA extraction including liquid nitrogen incursion, bead beating and sonication were performed as control methods. Yield of DNA extraction by these methods were 110, 90 and 50 ng/µl, respectively. A rapid and efficient one step DNA purification method was introduced instead of hazardous conventional phenol-chloroform methods. Humic acid removal percentage by the introduced method was 95.8 % that is comparable with 97 % gained by the conventional gel extraction method and yield of DNA after purification was 84 % and 73 %, respectively. This study could be useful in molecular ecology and metagenomics study as a fast and reliable method.
ARTICLE INFO
method (D) is: first, 5 ml of Z-buffer (Allen et al. 2008) (100 mM Tris-HCl, 100 mM Na2HPO4, NaH2PHO4 1:1 solution, 100 mM EDTA, 1.5 M NaCl pH 8.0) was added to the pounded soil and the mixture carefully ground in liquid nitrogen, in the manner that layers of frozen buffer containing soil were picked up and incurred with pestle. After that, 1 gram of glass beads (0.1 mm) was added and the resulting mixture was vortexed for 10 minutes. Homogenized sample then, exposed to the lysozyme with previously described condition. Three cycles of freeze-thaw were done in temperatures mentioned before. In all of the four mentioned DNA extraction methods, the extraction proceeds with the treatment of 1.3 ml of 20 % SDS in 65 o C for 2hrs. But for the method D, because of the previous applied lysis steps, the time of incubation reduced to 1 hr. Then, the samples were centrifuged for 12 minutes in 13000 rpm and supernatant was transferred to 50 ml centrifuge tube. Comparison of the methods used was shown in table 1. 
DNA Purification
The cell lysate obtained was extracted and purified using two methods: 1-Conventional gel extraction method for DNA extraction and purification Phenol-chloroform extraction was done according to the standard protocol (Sambrook and Russell 2001). Precipitated DNA was then dissolved in 500 µl of TE buffer (10 mM Tris, 10 mM EDTA, pH 8.0) and stored in -20 o C. DNA was purified by running on agarose gel. 50 µl of DNA was loaded into agarose gel and electrophoresis was done in 60 V for 2 hr. The DNA was then recovered from the gel by DNA Gel Extraction Kit (Qiagen, USA). Purity of DNA was measured by the spectrophotometer with the ratio of A260/280. Quality of DNA was further evaluated by ligation transformation efficiency and PCR reaction. 2-One step DNA extraction and purification from soil sample An innovative rapid method for DNA purification was tested. The resulting supernatant from lysis step in method D was mixed with the 2 volumes of NaI solution including (90.8 g NaI, 1.5 g Na2SO3, 6 M Guanidine thiocyanate, 140 mM MES (2-[N-Morpholino] ethanesulfonic acid) 0.006 % Phenol Red, 100 ml H2O) and an equal volume of prepared glass bead using of silica 325 mesh powder (Sigma USA, according to the company manual). The mixture was incubated for 5 minutes at room temperature. Besides, quick spin was done to pellet the glass particles. The pellet washed with 500 µl washing buffer (10 mM Tris-HCl pH 7.5, 80% ethanol) and spined three times. After that, the pellet dried in 55 o C and eluted by 50 µl of elution buffer (10 mM Tris-HCl, pH 8.5).
DNA quantity and quality measurement
Total DNA extraction using control methods and introduced method in this study was examined by visualization with ethidium bromide and the purity of DNA was measured by the spectrophotometer device with A260/280 ratio (Jenway 6850, England).
Humic acid measurement
Humic acid content in the mixture was calculated by measuring the absorbance at 465 nm (Wang and Takeshi 2011). Humic acid (Sigma) was used as standard.
Polymerase chain reaction
Polymerase chain reaction (PCR) was performed on DNA product extracted by four methods using bacterial 16S rRNA universal primers 9F: (Forward: AAG AGT TTG ATC ATG GCT CAG) and 1541R: (Reverse: AGG AGG TGA TCC AAC CGC A) (Zhang et al. 2003) , and also fungal 18S rRNA gene universal primers nu-SSU-0817: (Forward: TTA GCA TGG AAT AAT RRA ATA GGA) and nu-SSU-1536: (Reverse: ATT GCA ATG CYC TAT CCC CA) (PrevosteBoure et al. 2011). PCR reaction was performed with PCR Master Mix (Amplicon, Korea) using Thermocycler device (SensoQuest, Germany).
Bacterial strains and vectors
Escherichia coli strain XL1 blue (Novagen, USA) was selected as a host for competent cell preparation and transformation. Plasmid pUC19 (Novagen, USA) was used as a vector for ligation and transformation.
Ligation, transformation and colony PCR
The samples were successfully digested with restriction enzyme BamH1 (Fermentas, Germany) and ligated into pUC19 BamH1 digested vector. Ligation reaction was performed using T4 DNA ligase (Fermentas, Germany) with 5 µl of DNA, cloning was done using heat shock calcium chloride method. Positive white colony selection was performed on LB medium (1 % Tryptone, 0.5 % yeast extract, 0.5 % NaCl) contain X-gal, Isopropyl-β-D-thiogalactoside (IPTG) and ampicillin (Sambrock and Russel 2001). In order to determine the size of inserted DNA fragments in bacteria, total E. coli DNA extracted by boiling method (Sambrook and Russell 2001) and PCR was done using pUC19 specific primers B1R (Reverse: CAC ATT TCC CCG AAA AGT GC) and B1F (Forward: ACG GTT CCT GGC CTT TTG C) (Setayesh et al. 2008) .
RESULTS AND DISCUSSION
Here we introduced an optimized method of DNA extraction to have sufficient amount of DNA with high quality required for molecular techniques such as cloning and PCR. Comparison between the amounts of extracted DNA from 4 different methods revealed that there are considerable differences in DNA yield between these extraction methods.
DNA extraction from the soil
For sample 3, yield of DNA extraction was the highest compare to other samples and between differenr methods by presented method was 130 ng/µl and was considerably higher than that of other methods which were 110 ng/µl for the method A, 90 ng/µl for the method B and 50 ng/µl for the method C. For other samples such pattern was also observed (Table 2 ). Extracted DNA is less sheared in method D comparing to the method A, but it cause more shearing in comparison with method B and C (figure 1). Based on gel agarose analysis it was obvious that the highest DNA extraction yield is acquired with incursion step in liquid nitrogen. It seems that relatively harsh physical lysis steps in the extraction of DNA from the soil samples are crucial to obtain sufficient quantities of DNA. Liquid nitrogen step in method A and D was most effective lysis step through all four methods and bead beating was evidently more effective than sonication (figure 1). Bead beating was more efficient than lysis of cells with sonication and cycles of freeze-thaw. These results were relatively different from what obtained by Lakay and colleagues. They stated that bead beating method was more efficient in extracting DNA from incursion in liquid nitrogen and microwave based methods ( 
Figure 2
Comparison of two methods for purification of environmental DNA for sample 3. A: Purified DNA using conventional 3 step extraction and purification B: DNA purification by one step extraction and purification method.
DNA liquid extraction and purification
Yield and purity of extracted DNA were two important parameters to evaluate the DNA extraction and purification procedures (Zhou et al. 1996) . One step extraction and purification of DNA which is introduced in this study was efficient in the term of quantity, purity and is cost effective ( figure 2) . The results obtained demonstrated that DNA extraction and purification with presented method was quicker and more efficient than conventional liquid-liquid organic extraction, ethanol precipitation and gel agarose purification. Purity of extracted DNA has not significant difference between new and conventional control method. For DNA extracted from soil sample 3, A280/A260 nm absorption ratio for conventional method was about 1.75 and that of our method was 1.73. Percentage of humic acid removal was 95.8 % with humic acid content of 374 ng/g for crude DNA extracts and 16 ng/g for purified DNA using introduced method. For conventional purification method, humic acid removal was 97 %. Yield of DNA recovery for introduced purification method was 110 ng/µl (84 %) and 95 ng/µl (73 %) for conventional method. DNA fragmentation shown by the gel agarose electrophoresis with one step extraction purification method was considerably lower comparing to the conventional methods and also, the fragmented DNA molecules in our improved method were larger in size (figure 2). Also, it was very rapid method comparing to the previous time consuming and hazardous methods that would reduce the quality of extracted DNA. In a similar study for DNA extraction protocol, Pushpender et al. (2007) introduced a single step DNA extraction and purification procedure using Q-Sepharose which yielded 88% reduction in humic acid content comparing to the 95% reduction by our introduced method of purification. Introduced method of DNA extraction and purification removes centrifugation steps that impose excess force on DNA and make it fragmented and sheared (Myers et al. 1973 ). This fact is notable in Figure 2 that DNA resulted from purification step in comparison of the new and conventional control methods, showed less amount of DNA shearing with new method.
Ligation and transformation
All samples extracted were successfully digested with restriction enzyme BamH1 and after ligation, transformed into the E. coli. Colony PCR result showed that colonies containing DNA fragments extracted by method D have larger inserts compared with those of other three methods. Average size of PCR bonds in obtained clones from method D and for sample 3 were 2.5-3 kb. In three different control methods the average sizes were 1-2 kb, almost negative and 1.5-2 kb in A, B and C, respectively (figure 3).
Figure 3
Colony PCR results and average PCR products size in 4 methods for sample 3. Line 1: DNA size marker, Line 2 and 3, colony PCR bands from liquid nitrogen incursion method (A). Line 4 and 5, colony PCR bands from glass bead based method (B), Line 6 and 7, colony PCR bands from sonication based method (C) Line 8-11, colony PCR bands from presented method (D).
PCR
PCR was successfully performed on DNA extracted from soil sample 3 with all four methods. Agarose gel result of PCR products showed that 16s rRNA and 18S rRNA PCR results were almost the same between four DNA extraction protocols.
CONCLUSION
Most reliable approach for study of soil microbial community is molecular based method in which the first step should be the extraction of the DNA from the soil (Lakay et al, 2006) . This process often has difficulties in term of application of lysis methods on the soil and also extracted DNA has humic acid contamination which inhibits many of reactions necessary for molecular studies (Trevors et al,  1992) . Here we introduced a modified liquid nitrogen based DNA extraction method and an innovative method were introduced that could make the extraction of DNA from environmental sources more easy and cheaper. This approach eliminates the need for using phenol for purification and in turn avoids the toxic and carcinogenic effects of this agent and also lessen the time needed for extraction and purification of environmental DNA.
